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Abstract—The spectral dependences of photostimulated currents in single crystals of lead magnoniobate and
lead magnoniobate titanate are investigated. The results suggest that the distribution of the density of impurity
states in the bandgap of the studied crystals is quite wide. These levels could participate in the formation of
diffuse phase transitions.
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Ferroelectric materials with diffuse phase transi-
tions, often called relaxors [1–10], are of considerable
academic and applied interest. Lead magnoniobate
compounds PbMg1/3Nb2/3O3 (PMN) [1–5] and
Pb(Mg1/3Nb2/3O)1 – xTixO3 (PMN-PT) [9, 10] are the
best-known materials of this type. The continued
interest in these compounds stems from their ferro-
electric, piezoelectric, and optical properties, and
their having promising applications in different fields
of electronics engineering. More specifically, optically
transparent relaxors are a fine medium for light-
induced data storage.
Although these compounds have been studied for
some time, no clear interpretation of the observed
phenomena has been presented yet. The nature of
relaxor behavior in the region of maximum permittiv-
ity is still debated. In addition, experimental data
[5, 11] suggest that the behavior of the low-tempera-
ture phase is nonergodic (i.e., the properties of this
phase depend on the past history of samples). These
compounds thus exhibit nonergodicity in the low-
temperature phase. Progress was recently made in
characterizing relaxor behavior with a model that
associates this behavior with the formation of polaron
states as a result of charge localization on defects [12].
The identification of such states and the analysis of
their properties are thus of great importance.
It is known that relaxor properties can be altered by
adding an impurity (whose valence differs from that of
the initial ion) that affects the charge state at a unit cell
site. An increase in the concentration of titanium in
Pb(Mg1/3Nb2/3O)1 – xTixO3 (PMN-PT) can alter the
charge state of this composition [12, 13] and suppress
relaxor behavior. It is interesting to examine the rela-
tion between relaxor behavior and the variation of
defect properties with temperature. This work’s analy-
sis of the spectral dependence of photostimulated cur-
rents induced in single-crystal PMN and PMN-PT
samples without the application of any external volt-
age is the first step toward this goal.
We studied the room-temperature spectral depen-
dences of photostimulated current in nominally pure
lead magnoniobate (PMN) and lead magnoniobate
titanate (PMN + 6% PT) crystals grown by sponta-
neous crystallization from a molten solution [9]. Par-
allelepiped-shaped samples 6.2 × 4.5 × 0.65 mm
(PMN) and 1.0 × 5.6 × 4.0 mm (PMN + 6% PT) in
size were used in all measurements. Conductive elec-
trodes made from silver paste were deposited onto
faces 4.5 × 6.2 mm (PMN) or 5.6 × 4.0 mm (PMN +
6% PT) in size in order to measure the photostimu-
lated current. The photostimulated currents were
amplified by a U5-9 electrometric amplifier, and the
signal was fed to the detection system. Photocurrents
were measured either with the application of an exter-
nal constant electrical field (Ec = 97 V cm–1) or with-
out such a field (Ec = 0). The radiation of xenon dis-
charge lamps was directed to the entrance slit of an
MDR-12 high-transmission monochromator using a
three-lens quartz condenser and then focused inside
the studied samples by a lens system through optically
processed faces 0.65 × 6.2 mm (PMN) or 1.0 ×
5.6 mm (PMN + 6% PT) (plane (100)) in size. The
radiation beam’s density at the monochromator out-
put was estimated using an IMO-2 mean-power
meter. In the 300–1000 nm range of wavelengths, this
density was on the order of 10–15 mW cm–2. The
wavelength sweep rate was held constant in the range
of 20–80 nm min–1. The spectral width of irradiation
